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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve display quality by preventing an after 
image phenomenon at the time of interrupting display in an active matrix type 
display device. 

SOLUTION: Before interrupting display, all the pixel electrodes are supplied with 
display signals before interrupting, and charges held by auxiliary capacitance 9 
are discharged before halting the display. Since this operation eliminates the 
afterimage, the display can clearly be changed over when halting the "display from 
normal operation, and display quality is improved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The switching element arranged at the intersection of two or more gate lines, two or more 
data lines which intersect said gate line, and the said gate line and the data line, Two or more pixel 
electrodes connected to said each of switching element, and the common electrode which counters said 
pj xe | electrode, The auxiliary capacity by which the parallel arrangement was electrically carried out to 
the pixel capacity which said pixel electrode and a common electrode form, In the active-matrix mold 
display which performs the display according to the pixel electrical potential difference which ****, 
supplies a video signal to said each pixel electrode from said data line, and is produced between said 
pixel electrodes and said common electrodes The active-matrix mold display characterized by supplying 
the status signal before a halt which makes small the absolute value of said pixel electrical potential 
difference to said all pixel electrodes in advance of a display halt when suspending a display. 
[Claim 2] The status signal before said halt is a active-matrix mold display according to claim 1 
characterized by it being equal to the video signal which displays black on all pixels if it is the display in 
the NOMA reeve rack mode in which transmission serves as min when a pixel electrical potential 
difference is OV, and being equal to the video signal which displays white on all pixels if it is the display 
in the no MARI White mode in which transmission serves as max when a pixel electrical potential 
difference is OV. 

[Claim 3] Said display is a active-matrix mold display according to claim 1 which carries out sequential 
supply of the pixel electrical potential difference based on a video signal for every one-frame period" at 
said all pixel electrodes, continues normal operation until the frame period concerned expires, and is 
characterized [ at the next one frame period ] by carrying out sequential supply of the pixel electrical 
potential difference based on the status signal before said halt said all pixel electrodes when the signal 
which interrupts a display at a certain frame period is received at the time of normal operation. 
[Claim 4] The switching element arranged at the intersection of two or more gate lines, two or more 
data lines which intersect said gate line, said gate line, and the data line, Two or more pixel electrodes 
connected to said each of switching element, the common electrode which counters said pixel electrode, 
The pixel capacity which said pixel electrode and a common electrode form, and the auxiliary capacity 
arranged at juxtaposition, **** and a video signal is supplied to said each pixel electrode from said data 
line. It is the control unit of the active-matrix mold display which performs the display according to the 
pixel electrical potential difference produced between said pixel electrodes and said common electrodes. 
The control unit of the active-matrix mold display characterized by supplying the status signal before a 
halt which makes small the absolute value of said pixel electrical potential difference to said all pixel 
electrodes in advance of a display halt when suspending the display of said display. 
[Claim 5] The status signal before said halt is the control unit of the active-matrix mold display 
according to claim 4 characterized by it being equal to the video signal which displays black on all pixels 
if it is the display in the NOMA reeve rack mode which displays black when a pixel electrical potential 
difference is OV, and being equal to the video signal which displays white on all pixels if it is the display 
in the no MARI White mode which displays white when a pixel electrical potential difference is OV. 
[Claim 6] It is the control unit of the active-matrix mold display according to claim 4 which carries out 
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sequential supply of the pixel electrical potential difference based on a video signal for every one-frame 
period at said all pixel electrodes, continues normal operation until the frame period concerned expires, 
and is characterized [ at the next one frame period ] by carrying out sequential supply of the pixel 
electrical potential difference based on the status signal before said halt said all pixel electrodes when 
the signal which interrupts a display at a certain frame period is received at the time of normal operation. 
[Claim 7] The data-processing section which is the control device of the active-matrix mold indicating 
equipment which displays on said each of two or more pixel electrodes by impressing a pixel electrical 
potential difference, and performs and outputs predetermined processing to a video signal, The timing 
controller which outputs two or more timing signals including the perpendicular start signal which carries 
out a pulse output once, and the display change-over signal before a halt synchronizing with said data- 
processing section at the time of initiation of an one-frame period, If the display halt command which 
has the status signal output machine before a halt into which the output of said data-processing section 
and the display change-over signal before a halt of said timing controller are inputted, and interrupts or 
ends a display from the exterior at the time of normal operation is received Said data-processing 
section and said timing controller While normal operation is continued between the frames which 
received the display halt command and said timing controller outputs a perpendicular start signal with 
the following frame Output said display change-over signal before a halt between the frames concerned, 
and the status signal before a halt is made to output to said status signal output machine before a halt. 
The control unit of the active-matrix mold display characterized by said data-processing section and 
said timing controller suspending actuation after one-frame period progress. 
[Claim 8] The status signal before said halt is the control unit of the active-matrix mold display 
according to claim 7 characterized by it being equal to the video signal which displays black on all pixels 
if it is the display in the NOMA reeve rack mode which displays black when a pixel electrical potential 
difference is OV, and being equal to the video signal which displays white on all pixels if it is the display 
in the no MARI White mode which displays white when a pixel electrical potential difference is OV. 
[Claim 9] It is the control unit of the active-matrix mold display characterized by for said status signal , 
output machine before a halt being an OR circuit, and said timing controller outputting the status signal 
before a halt as a front [ halt ] display change-over signal. r v 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to improvement in the display quality at the time of 
shifting to the standby mode and the condition of power-source OFF that a pixel electrode interrupts a 
display from the condition which shows especially about the active-matrix mold display arranged in the 
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shape of a matrix, its control device, and a control device. 
[0002] 

[Description of the Prior Art] Displays, such as a liquid crystal display (LCD) and an 
electroluminescence (EL) display, are used as a small display of power consumption with the spread of 
the Personal Digital Assistants (PDA) which make the start a cellular phone and a notebook computer in 
recent years. In PDA, in order to secure movable time amount, reduction of power consumption is 
important. Then, continuation of the condition that nothing is inputted during 1 scheduled time proposes 
the display which drops the power source of a display and reduces power consumption and which has 
the so-called sleep mode. 

[0003] The active-matrix mold LCD is shown in drawing 4 as an example of the conventional indicating 
equipment. A control circuit 200 is connected and a active-matrix mold display is constituted by the 
liquid crystal panel 100. 

[0004] A liquid crystal panel 100 comes to enclose liquid crystal between the 1st substrate with which 
two or more pixel electrodes 1 were formed, and the 2nd substrate with which one common electrode 
10 which counters two or more pixel electrodes was formed, two or more pixel [ substrate / 1st ] 
electrode 1 and the pixel electrode 1 — the switching element 2 which is alike, respectively, 
corresponds, for example, consists of a thin film transistor (TFT) is arranged in the shape of a matrix. 
Corresponding to the matrix of the pixel electrode 1, the data line 4 is arranged in the gate line 3 and 
the direction of a train at a line writing direction. The gate line 3 is connected to the gate of each pixel 
TFT2, and the data line 4 is connected to the drain. The gate line 3 is connected to the gate line driver 
5 arranged around a viewing area. The data line 4 is connected to the data bus line 7 through the data- 
line selection TFT6, and the gate of the data-line selection TFT6 is connected to the output of the 
data-line shift register 8. The data-line driver to which the data-line selection TFT6 and the data-line 
shift register 8 choose the data line 4 as one by one, and supply a data' signal is constituted: In order to - 
hold a pixel electrical potential difference to each pixel, the auxiliary capacity 9 is arranged at liquid 
crystal capacity and juxtaposition. - - - : * : . . = . . . 

[0005] A control circuit 200 has the data-processing section 21, the: CPU interface 22, the timing 
controller 23, and the digital analog converter (DAC) 24. It creates the optimal signal for a liquid crystal 
panel 100, the data-processing section 21 being changed into a digital signal to the video signal inputted 
from the outside, while sampling it to suitable timing first, when a video signal is an analog signal, and it 
adjusting bright one and contrast, and applying a gamma correction. The CPU interface 22 receives the 
instruction (command) of CPU which controls the device by which LCD, such as PDA and a cellular 
phone, is carried and which is not illustrated, and transmits a control signal to each part according to a 
command. The timing controller 23 outputs various timing signals to a liquid crystal panel 100 based on 
the perpendicular start signal and Horizontal Synchronizing signal which were extracted from the video 
signal. DAC24 changes and outputs the RGB digital data which the data-processing section outputs to 
the optimal electrical potential difference for the pixel electrical potential difference of a liquid crystal 
panel 100. 

[0006] Next, actuation of the active-matrix mold LCD is explained with a drive control signal. Drawing 5 
and drawing 6 R> 6 are timing charts which show some timing signals. Vertical Synchronizing signal 
Vsync is the clock with which a 1-time high is outputted for every time of initiation of a vertical- 
synchronization period, and shows initiation of a frame period. The perpendicular start signal STV is 
inputted into the gate line driver 5. The gate line driver 5 is a shift register, and starts actuation in 
response to the perpendicular start signal STV. The perpendicular shift clock CKV is inputted into the 
gate line driver 5, and for every perpendicular shift clock CKV, STV is sent one by one and it supplies a 
gate selection signal to the gate line 3 one by one. A perpendicular shift clock CKV half period is 
equivalent to 1 horizontal-synchronization period. The pixel TFT2 connected to the gate line 3 by which 
the gate selection signal is supplied is turned on altogether. Level start signal STH is the perpendicular 
shift clock CKV and the clock delayed a little this period, and is inputted into the data-line shift register 
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8 of a data-line driver. The data-line shift register 8 starts actuation in response to level start signal 
STH. The level shift clock CKH is inputted into the data-line shift register 8, and for every level shift 
clock CKH, STH is sent one by one and it supplies a data-line selection signal to the data-line Selection 
TFT6 one by one. The data-line selection TFT6 to which the data-line selection signal is supplied is 
turned on, and data signal DATA is supplied to the pixel electrode 1. through the 4 pixel data line TFT2 
from the data bus line 7. As illustrated, a pixel electrical potential difference may be impressed to two or 
more pixel electrodes 1 at coincidence by making the data bus line 7 into plurality, and inputting the 
same gate selection signal as the data-line selection TFT6 corresponding to each. If the data-tine shift 
register 8 finishes choosing all the data lines 4, the perpendicular shift clock GKV will be inputted again 
and the following gate line 3 will be chosen. Similarly, if the gate line driver 5 finishes choosing all the 
gate lines 3, one screen will finish displaying. There is a level blanking period when fixed period data are 
not inputted whenever it finishes writing in the data for one line, for example, the data for 176 pixels. 
Moreover, there is a perpendicular blank period when fixed period (number level period extent) data are 
not inputted whenever it finishes writing in all pixels, for example, the data for 220 lines. Following 
Vertical Synchronizing signal Vsync is inputted during a perpendicular blanking period, the following 
frame minds, and is carried out, and the above-mentioned actuation is repeated from the beginning. 
[0007] 

[Problem(s) to be Solved by the Invention] In PDA or a cellular phone, if a fixed time amount user does 
not operate it, there is a thing included in the so-called standby mode which stops a display action and 
controls power consumption. When going into this standby mode, or when dropping the power source of 
a body, a display PAUSE command is inputted into the CPU interface 22 from CPU of a body, except 
[ being outputted to the timing which laps with a perpendicular blanking period by chance, since a display 
PAUSE command is outputted regardless of actuation of a liquid crystal panel 100 ] — cooking — **** 
— a display action — on the way — it is come out and outputted. As shown in drawing 5 / shortly after 
receiving the display PAUSE command, the output of each timing signal was suspended, and the 
conventional liquid crystal panel 100 suspended supply of a video: signal: DATA, and had suspended the 
display. " - ; 1 v 

[0008] However, when the conventional display stopped a display action, the phenomenon in which a : 
display remains, and the "display remainder" had produced it. Although the display remainder disappears 
in the passage of time, also with the naked eye, the disappearing course is checked by looking, and was 
reducing the display quality at the time of a display halt. Since this situation will be checked by looking 
by the extraneous light even if it erases a front light especially in the case of the reflective mold LCD 
although it is hard to check by looking and can carry out by switching off a back light if this display 
remainder is a display panel which has a back light with the transparency mold LCD, it becomes a 
remarkable problem. 

[0009] Then, this invention aims at offering the display which prevented the display remainder when 

carrying out power-source OFF when shifting to a standby mode. 

[0010] 

[Means for Solving the Problem] The cause of the display remainder is as follows. Since the pixel TFT2 
is off except one line as which the pixel electrical potential difference is charged by liquid crystal and 
the auxiliary capacity 9, and the gate line 3 is chosen in the case of a active-matrix mold display, almost 
all the pixel electrode 1 serves as floating. If display stop instruction is outputted in the middle of a 
display action, the shift register which chooses a gate line and the data line will be maintained by each 
pixel, without liquid crystal and the charge charged by the auxiliary capacity 9 falling out to 9, in order to 
interrupt actuation at the time. This caused the display remainder. When being gradually lost by the leak 
from a pixel TFT2, and leak through liquid crystal by the charge which is maintaining the pixel electrical 
potential difference, the display remainder disappears. 

[001 1] Then, it is losing the display remainder, and when it is made in order that this invention may raise 
display quality, and suspending a display, it is the display which supplies the status signal before a halt 



which makes small the absolute value of a pixel electrical potential difference to all pixel electrodes in 
advance of a display halt, or its control unit. It is a black signal to make small the absolute value of a 
pixel electrical potential difference, if it is the display in the NOMA reeve rack mode which displays black 
when for example, a pixel electrical potential difference is OV, and if it is the display in no MARI White 
mode and is equivalent to the signal which displays white, it is good. 

[0012] Since a display is suspended after making the charge of a pixel electrode discharge and making a 
pixel electrical potential difference low enough before suspending a display by performing such a display 
before a halt, the display remainder can be prevented. 

[0013] Furthermore, sequential supply of the pixel electrical potential difference based on a video signal 
is carried out for every one-frame period at all pixel electrodes at the time of normal operation, and 
when the signal which interrupts a display at a certain frame period is received, a display continues 
normal operation until the frame period expires, and carries out sequential supply of the pixel electrical 
potential difference based on the status signal before a halt at all pixel electrodes at the next one-frame 
period. Since a display-panel part can respond only in a control unit part as common with the 
conventional display panel, in carrying out this invention, the existing panel can be used for performing 
the display before a halt in this way, and it can realize improvement in display grace without increase of 
a manufacturing cost. 

[0014] Moreover, the data-processing section which is the control device of the active-matrix mold 
indicating equipment which displays on two or more pixel electrodes of each by impressing a pixel 
electrical potential difference, and performs and outputs predetermined processing to a video signal, The 
timing controller which outputs two or more timing signals including the perpendicular start signal which 
carries out a pulse output once, and the display change-over signal before a halt synchronizing with the 
data-processing section at the time of initiation of an one-frame period, If the display halt command 
which has the status signal output machine before a halt into which the output of the data-processing 
section and the display change-over signal before a halt of a timing controller are inputted; and 
interrupts or ends a display from the exterior at the time of normal operation is received The data- 
processing section and a timing controller While normal operation is continued between the frames 
which received the display halt command and a timing controller outputs a perpendicular start signal - 
with the following frame You may be the control unit of the active-matrix mold display with which output 
the display change-over signal before a halt between the frames concerned, the status signal before a 
halt is made to output to the status signal output machine before a halt, and the data-processing 
section and a timing controller suspend actuation after one-frame period progress. 
[0015] 

[Embodiment of the Invention] The active-matrix mold LCD applied to the 1st operation gestalt of this 
invention at drawing 1 is shown. The number same about the same configuration as usual is given, and 
explanation is omitted. The liquid crystal panel 100 of this operation gestalt is completely the same as 
usual. In the control circuit 200 of this operation gestalt, it differs from the former in that the display 
signal output part 25 before a halt is stationed between the data-processing section 21 and DAC24. 
[0016] Tfie display signal output part 25 before a halt outputs the output of the data-processing section 
21 to DAC24 as it is, while performing normal operation. That is, normal operation is performed 
completely as usual. As for this operation gestalt, the actuation after the display PAUSE command was 
inputted differs from the former. 

[0017] Drawing 2 is a timing chart which shows the timing signal of this operation gestalt. For example, 
suppose that the display PAUSE command was inputted into the data-processing section 21 and the 
timing controller 23 through the CPU interface 22 in the 1st frame period. At this time, a display PAUSE 
command is not answered, but the data-processing section 21 and the timing controller 23 continue the 
display action till then, and the video signal in the 1st frame is supplied to all pixels as a pixel electrical 
potential difference. Then, if Vertical Synchronizing signal Vsync is outputted, the data-processing 
section 21 will suspend actuation, and the timing controller 23 will issue a command to the next one- 
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frame period and the display signal output part 25 before a halt so that the status signal before a halt 
may be outputted. In the timing controller 23, the next one-frame period continues outputting each 
timing signal like normal operation. Like normal operation, the timing controller 23 outputs the 
perpendicular start signal STV, and operates a data-line driver and a gate line driver. Since the display 
signal output part 25 before a halt is outputting the one-frame period and the status signal before a halt, 
the status signal before a halt is supplied to all pixel electrodes through DAC24 in the 2nd frame period. 
If the 2nd frame period passes, the current supply to the timing controller 23 or DAC24 will be 
suspended, and a display will be suspended. 

[0018] The status signal before a halt is a signal which makes small the absolute value of a pixel 
electrical potential difference. For example, when it is in no MARI White mode in which a display panel 
100 serves as permeability max and the so-called "white" by pixel electrical-potential-difference =0V, 
the status signal before a halt is data equivalent to a "white" video signal. Moreover, when it is in NOMA 
re eve rack mode in which a display panel 100 serves as transmission min and the so-called "black" by 
pixel electrical-potential-difference =0V, the status signal before a halt is data equivalent to a "black" 
video signal. As a front [ halt ] status signal, the electrical potential difference Vcom impressed to a 
common electrode may be inputted. If it is Vcom. a pixel electrical potential difference will be completely 
set to 0V. 

[0019] By impressing such a status signal before a halt to all pixel electrodes, the charge charged by the 
auxiliary capacity 9 can be discharged compulsorily, and the display remainder after a display halt can be 
prevented. Moreover, the condition of giving an indication based on the status signal before a halt to the 
user of a display since it is the signal which makes a pixel electrical potential difference small, namely, 
brings it close to the condition of a display halt, and the condition of a display halt cannot distinguish the 
display by the status signal before a halt, but it is checked by looking as a display halt was carried out 
immediately. Moreover, since it does not say that it is left until it makes it floatinrlike before, leaving a~ 
charge to a pixel electrode and a charge is lost by leak, making direct-current electric field impress to ; 
liquid crystal is not continued, and degradation of liquid crystal can be prevented. r ..., v ,-....., ; ., : -, 

[0020] Next, the display signal output part 25 before a halt is described. The display signal output part 
25 before a halt outputs an one-frame period and the status signal before a halt: based on the command \= 
of the timing controller 23. In carrying out this actuation, the simplest configuration is a configuration in - 
which makes the display signal output part 25 before a halt a logical circuit, for example, an OR circuit, 
and the timing controller 23 outputs the status signal before a halt. Generally the timing controller 23 
contains the counter which carries out counting of the clock, and creates the perpendicular start signal 
STV based on the enumerated data of a counter. By using this counter, it can constitute so that it may 
continue outputting the status signal before an one-frame period halt. For example, the case where the 
"white" video signal is expressed as (1 1 1 1) by 4 bits is described that it is the display panel 100 in no 
MARI White mode. The timing controller 23 has dropped the status signal before a halt on low "0" 
between normal operation. Therefore, it depends for the output of OR circuit 25 only on the output of 
the data-processing section 21. And a timing controller makes the status signal before a halt between 
one frame high "1" with the following frame into which the display PAUSE command was inputted., 
therefore, the output of the data-processing section 21 — not being concerned — so to speak — all bit 
highs — the image data of "1" are outputted to DAC24, and output the smallest electrical potential 
difference of an absolute value as the pixel electrical potential difference equivalent to white 
(permeability max), i.e., a pixel electrical potential difference corresponding to a video signal. 
[0021] On the contrary, with the display panel 100 in NOMA reeve rack mode, when a "black" video 
signal is (0000), or when "white" is (0000) in no MARI White mode, the display signal output part 25 
before a halt becomes an AND circuit. The timing controller 23 outputs high "1" as a front [ a halt 
between normal operation ] status signal. AND circuit 25 performs the output according to the output of 
the data-processing section 21 by this. And in the following frame to which the display PAUSE 
command was outputted, the timing controller 23 outputs low "0" as a front [ halt ] status signal. At this 
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time, the data-processing section 21 has suspended actuation, since it is outputting in all bits "0", the 
image data of all bits "a low" are inputted into DAC24, and DAC24 outputs the smallest pixel electrical 

potential difference of an absolute value. 

■I • •* 

[0022] It is more desirable to consider as an OR circuit, if the case where they are the case where the 
display signal output part 25 before a halt is ah OR circuit, and an AND circuit is compared. Although 
the data-processing section 21 has suspended actuation while performing the display before a halt, it is 
because a noise may be gathered by a certain cause and "yes" may be outputted. If it is the 
configuration of an OR circuit, such a noise will not affect a display at all. 

[0023] The active-matrix mold LCD applied to the 2nd operation gestalt of this invention at drawing 3 is 
shown. The number same about the same configuration as usual is given, and explanation is omitted. The 
liquid crystal panel 100 of this operation gestalt is completely the same as usual. In the control circuit 
200 of this operation gestalt, it differs from the former in that the change-over switch 26 is arranged 
between DAC24 and the liquid crystal panel 100. A switch 26 switches and outputs the output of DAC24, 
and the electrical potential difference Vcom of a common electrode with the status signal before a halt 
which the timing controller 23 outputs. While performing normal operation, the status signal before a halt 
of the timing controller 23 serves as a low, and a switch 26 supplies the output of DAC24 to a liquid 
crystal panel 100. That is, normal operation is performed completely as usual. Like the 1st operation 
gestalt, if a display PAUSE command is received, the timing controller 23 will carry out the status signal 
before a halt to yes, a switch 26 will change, and the common electrical potential difference Vcom will 
be supplied to each pixel. The timing chart which shows the timing signal of the display before a halt in 
this operation gestalt is the same as that of drawing 2 . 

[0024] In this operation gestalt, since the common electrical potential difference Vcom is supplied to all 
pixel electrodes in the next frame period of a display PAUSE command, the pixel electrical potential 
difference of all pixel electrodes can be set to 0V,-and the same effectiveness as the 1 st operation: ^ : 
gestalt can be acquired. , r 

[0025] It is not this limitation although the above-mentioned operation gestalt explained that the status 
• signal before a sequential halt was supplied to all pixel electrodes^ For example; if a display PAUSE •■■ 
-command is received, the common electrical potential difference A/com will be immediately supplied to * 1 
the data bus line 7, gate voltage is supplied to all the gate lines 3, a pixel TFT2 can be turned on, all 
data-line selections TFT6 can be turned on, and the common electrical potential difference Vcom can 
also be supplied to all pixel coincidence. When TFT for precharging to each data line is connected, the 
status signal before a halt may be supplied to each data line 4 through this. However, since it becomes 
impossible to make a liquid crystal panel 100 as common as the former when carrying these out, it 
becomes the factor of a cost rise. 

[0026] Although it can be used also for a transparency mold liquid crystal display, this invention is more 
effective if the display remainder uses for a more remarkable reflective mold liquid crystal display. 
[0027] 

[Effect of the Invention] Since a display is suspended according to this invention after making the 
charge of a pixel electrode discharge and making a pixel electrical potential difference low enough before 
suspending a display by supplying the status signal before a halt which makes small the absolute value 
of a pixel electrical potential difference to all pixel electrodes in advance of a display halt when 
suspending a display as explained above, the display remainder can be prevented and display quality can 
be improved. 

-[0028] Furthermore, sequential supply of the pixel electrical potential difference based on a video signal 
is carried out for every one-frame period at all pixel electrodes at the time of normal operation, and 
when the signal which interrupts a display at a certain frame period is received, a display continues 
normal operation until the frame period expires, and carries out sequential supply of the pixel electrical 
potential difference based on the status signal before a halt at all pixel electrodes at the next one-frame 
period. Since a display-panel part can respond only in a control unit part as common with the 
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conventional display panel, in carrying out this invention, the existing panel can be used for performing 
the display before a halt in this way, and it can prevent increase of a manufacturing cost. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] *" " 

[Drawing 1] It is drawing showing the display concerning the 1st operation gestalt of this invention. 
[Drawing 2] It is the timing chart of the indicating equipment of this invention. - : ~ 
[Drawing 3] It is drawing showing the display concerning the 2nd operation gestalt of this invention. 
[Drawing 4] It is drawing showing the conventional display. 

[Drawing 5] It is the- timing chart of the conventional indicating equipment.-—:- r^-^ rt -,;n-v.— 
[Drawing 6] It is the timing chart of an indicating equipment. * 
[Description of Notations] ^ : . ^ ^ ^ - , ^ ^ . - i'-jooon c ■-• -^ct^vi r 

-1: Pixel 1 electrode 2: Pixel. switching element (TFT) ■■ *- ^re-::^'^ - - P 

3: Gate line 4: Data line - ' >P'rwrr«m-F*- , r^r-v-.^- ... - -^^xtwa^^y - ■ 

5: Shift register 6: Data-line selection switching element (TFT) 
7: Data bus line 8: Shift register 
9: Auxiliary capacity 10: Common electrode 
21: Data-processing section 22:CPU interface 
23: Timing controller 24: Digital-analog converter 
25: Front [ halt ] display signal output part 26: Change-over switch 



[Translation done.] 
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(51) IntCL' 
G 0 9 G 3/36 
G0 2F 1/133 
1/1368 
G 0 9 G 3/20 



5 5 0 

6 1.1 
6 12 



F I 

GO 9G 
GO 2F 

GO 9G 



3/36 
1/133 
1/1368 
3/20 



5 5 0 



6 1 IB 
6 1 2G 

m&mx *SfcR »**©»9 OL (± 8 H) 



r-?3-n##) 

2H0 9 2 
2H0 9 3 
5C0 0 6 
5C0 8 0 



(21)fflK#^ 


&K2001 - 198930( P2001 


-198930) 


(71) USA 


000001889 












(22)ffliBB 


¥J£13¥6 £29 B (2001. ( 


5.29) 




ARJ&S? PT^E*a 2 TI 5 # 5 ^ 








(72)&9I# 


ftjll IS 










*RtfT*PrfrgtR*a2TB5#5*§ = 






























AEJ^Pr^E*a2T@5#5# = 


















(74)ftSA 


100111383 























(54) \sm<r>&m TVTjy^hvvKM&TmmK.ttvimmw. 

(57) [S»l 

mm) 7* f-f h u ? xs*s8ii:s t»T. 
R*iai±-r*. 



8^1 
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(2) 



*^*n*nK»«sn&«ft©a*««£. i&eb* 
«sc»ift]r*fta«*t, toebbbs, #att®# 

t, situ wEx-^«*»e.-tn-f r n©wisB**s 
i;:ifcBB*t£«i&u tftEBBB&&iif'e£aBS&® 

«*/hs < T*ff.ii:H»sBB*«i&i-« 

1" -57:7 5V b 'Ji'Xa^gf. 

©B»»B#»* i ft S y —"T U — :/ 9 y * F ©« 
*8fifc&£BBfcB£Bwr4tt«B^£Bl<<» ■ 

bbe** o v ®P$3;&B#t£*: t& a / -v u — *«7-r 

MtBB 3 ] m£Bjj*BB«a*»«-<0Btt 1 7 U- 
ABMBK^TaffiBBBBBKttBB^lcaStJ^fcB 

SBR©?*-**. m&tf-bm-BiZfy : -9m<D?£&\z 

?ft*&*n^notteBBB&icBBft*£B£i'. 
hu ib® mmm t mm&m mm 1 © m \z £ u a h^see c 

SlglT*oT- WE-5^gB©«*£f#ltT3P#, * 

*&±\zftiL^T. mebbbb^tkmebbbie© « 
mt-rzrprj 7-? b u ?7S**8i©(mst. 

[«*«5] WEfl-JtflajSffi^tt. BBBlEtfOV 

©p#n£«^-r 5 / u -7*7 ? ? ^- Ko«*gf 
"/ie>±a^im^*^-r-5i*^ffi^t^t<. am«E 
#0 v©n#e£S;r;-f 5 7--?u-*7-r Ft— f©?§ 
^saft 6±a^tc a *«Ji".-r*R»s*» tm v » z t 
z¥f&t?z>m*m4iztm<D7?T4 77 h u ?xi 

[IS*«6] »B»ft-©Btt 1 7U-AfflPflfttC±T so 



BU »*7U-A»Sra^«^*4'»ri-*^*§ttfc 
B. SK7U-A»!IH*<»7TS*-CHa*»^*«ia 
U *©17 U— ABMK^TODffiEBBBBlcBEfl" 
±i^Ml:I^'< B*«ffi*ie*«l&-t -5 n t 

Tj-r^x-^^aagBt, 1 7u-abm©bs&bk-« 
/wxma-rsBB;**- hm#RtfffjLkim»3MSifc« 

^ffisa5©m^3 tWE^-f 5 > f n-^offihw 

BSWB«#fca*AaSft*ff JfcfflB*B*IH":&Bfc* 

"✓-ACDW'iaSBfl'fcBBU WE^-f 5>^:?>F 

£t>K, 3«7U-A©MWEfl"ifcBB*«BB*»£tB 
2> UTMEffiLBB^B^aaSfcfl" JfcBB^fi^fcliJ 

^s-e. 1 yu-Awm&w&izmzT-5'm®®RV 

mlE * -f 5 > y a > h p - 7 ^Ifif^ £ ffitf ^ C t 

[H»*«8] WE^±W*^<1#«, B*«ffi36*OV 
©Btm^S^-r-S) 7 -7 'J -77 y 9 ^- KWS^gB 

V©B$e^**-r^7— VJ— *7-f h^- Froa 



i LT<?±tfia^m^ ^ m*j-r a c t * mm tt % 

[0 0 0 1] 
[0 0 0 2] 

[S£j|-©ft«] ifi^©^^«IS J ^7-h/'-7=i>^a* 

fr<&»#fl!«a* (pda) <D&%.izm^ m&nt> 
<D>h^^^mtLxmp B ^.7r^m (lcd> ^iu 

i7 ha;U5^-y-t>7 (EL) S^SBft ZO&TT&m. 
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TZ1z*>\z, m*Xl30WMifik&-v*>Z. ^ZX\ - 
[0 0 0 3] H4Ktt*0««*«0— 0atUT7i7T- 

s*jssiitt. *ft^*;n o ocM9iian2 o oa*» 

[0 0 0 4] li/^Jl' 100(1 «&©!liSttt@ 1 

»aits*. » i ©*«Ktt, -«[»oB*ita i 

(TFT) ^OftSX-f •7 5 1 >y*^2^fi : ?iWtCE« 
3, 5!I*^t5 f -3'*4*«E«an*. &iH^TFT2 

©y- h icy- 3 *5, h u-f >\z"r—5>m.4-t)mwi 

y- h8 k ^-f a* 5 tc^^nxv^-So y-^^4«y 

n, y-^^a*?TFT6©y-h«y-^^->7 
•✓7^8©ffiAi:««snt^5. y-^^a5?TFT 

ftLTy-*ffi^£#M£T3y-*8K^A£«tfiKt 

[0005] swings 2 o on y-* ansa* 2 i , c 

PU-f>?-7i'fX2 2, ^<5>^>hD-72 
3. =Ti/?)V7i-Ujfn>n— 9 (DAC) 2 4€;ft 

y-^jasBB2 i tt, na8^&A*sn**«e*»- 
-f s>yT-9->yj ^Tstt&icyv^JMi^K^ 
*Ht.fcon, sha^h o o xzWi&tifettft&t 

-*>„ CPU-f >?-7x-f X2 2te, PDA^SS^ttfS 
&£©LCDa*»*SftT^*«S£IHW-**B*bfc 
HCPU©ifo^ P?>H) £§{f U av> FClJ&C 
T&SH::*dW«**«3l{ST*. = >y=i> hP-7 

>^W^5:ti3^-r-&. DAC 2 4 liy-^&SgP/^ffi*? 

[0 0 0 6] ifcKTy-xW -7*-7 h'J i7XSLCD©»)f^ 

6ti^<OA^©^-f = ^fi^t^TyW 5 >yy*- 
hT-i&S. Sara^m^Vsynctt^Sra^WPfl©P^B# 

§g&£*-t. sffix^-hfi^sTvn y-hHK^ 



x*x% sfix^-hflr^sTvssttTififf&BBifir 

-5. ^fi~> 7 h £ a -7 ? C KV«y- b8 K 7-f/\' 5 \Z 
ATJ^n, Il->7 h£d^CKVttt;:STVjWlI& 

ai&n. y-n»3jcw*y— has?«^**>S'r*. 

tttt£nfcH*TFT 2te, £T*>-r5. Tk^X?- 
MfSTHBiS->7 h^P^^CKVt^lBT^ 
^ S5S l/WD7?T. y — K ^ A*©x — *8 v' 
io 7hl/y7^8ICAA^n5. f-^->7hUy7^ 
8 h«^STHSgttT»flM6Hi6TS. 

hi7P yi7CKHtty-^^->7 hUyX?8 
KAfcSft. *¥->7 h^dyy-CKHftKSTHiWS 
^M^tl, y-?8SftTFT 6 fclBUfcy- 

84, I$TFT2^ltf-^(I^DATA^I* 
A^xt, SlXSit>:7h^ny^CKV*tA**n. * 

©y- 1-8 3 *«a«?sn*. i>t.^ y- h*K7 

•<A5**£T©y-h83£gS?U*&;t££, 1 0©H 

»©y-^?:##)i^t)-5fci;tr, — saaray-*.** 
m, m7LH2 2 ofT^©y-^*«^^^t)?)/t^ 
ii77>?fflfW5. mm.zr7>*>>?m%<¥\z)k 

[0 0 0 7] 

fSS^SrttJSfl-f -5. ^fct$>5X*>A*'f : E— FHAS 
t>©#&-5„ ^CX^WHt-HICASSrf^, #&© 

ma^sst-micn *(*©cpu*^a^f?ihp^> 
ih3v>h*«. m&nz-fri o o©ttf^t«MH^tcm 

as^an^. ae*©>SfB/^;n o o tiv Bstc^ufc 

>y , ff^©tli73*^±an, &fti{i^DATA©{tt££ 
[0 0 0 8] LA>L. 6£*©«7KgBH S^fi^^rf? 
so £UTl^fc. S^^0fJB#Ppl©^i®T-l.A^<^:-5^. 
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5 

* 0 D Qlt£{iT£-frT^*:= C©**a»5ttail9SLCD 

[0 0 0 9] -tilT, *38ijlltt, ^WWt-KKf* 
[00103 

■*«Eti*»t*iib«9k:*«*nT*o. y-h 

tt 3 j&tJMRSnTVi* 1 ft«^ttH*T F T 2 
*5©t, (S^:A/<H<DB^m@ 1 IJ7 0- 5V >tftfc 
oTM. g^l^©&+T^f?±#^ffi*£n-5 

tooii] ^^x-*^^ti. **sotft<nt 

-f-S^SB. £fcte^©SW=gBT*&&„ BiSimEE© 

v©«FjRsa*-r<5/— d^t— k©x*& 

[0 0 12] £©.I:5ftffJl:tt**£fT5C&£J:-3 
[0 0 13] 2 £11, SSiiHIW«)*Ul7U 

#»«s«:«ii&u *© i ^ u-Amm\z±x<Dwmmm 

©fa±£»lT£5. 

[0014] ^fc. a»©H*«ffi-tn-Fm;:H**BE 



(4) 

6 

7j-t&x- ?m mut. i7i/-Aif B i©^nt:-s 
©ffl*i:5"f 5 > h D-7©f?itsas^zj&«*t 
.o ^tt, *^ff±js^*sebfc7u-2*©iHtta#ttfp 

fefltttU ^-Y5>^3l>hn-7tt^©-7k-AT-S 

<?jtMg^ffl^*m*$-it. i7i^-Air«ti:T 

57^f-f7'-7h 'J *Xffi«*£«©IWflS«-e*-3T 
[0 0 15] 

[5em©^j6©»»] 0 1 k*589i© * i wamwrnz. 

«©*rictoi,»Tttwi;*^s#A. rwssi&ts. 
*mm : &nv>fo&K*)\'i o.o 

Z>. *mffiW&Offlfflm&2 0 0 CfcHTH x-^© 
JI352 1 tD AC 2 4 £©|BJKfltil:ll&*3iMS-*»aja«2 

[0016] -fstjt*!9a*e^m*«2 sa, 

ffoT^*Wttx-^ffla«2 1 ©tB7j£-?-©2:£DA 

c 2 4frffl^-r-5. hj%: a#»f^tta*i±<H*»c 
[0017] i2 \ttm$mm.<r>9 -i s >yfi^£*t 

i3 HT«5jM?ik 3 V > h* tfi C P U -f > £ - 7 x >f X 2 
2 £?>LTx-*$lUIg&2 lS^-f$>y3>hn- 

7 2 snA^snfctfs. ^©p#*x-«a^f?jh=i-7 

□ -7 2 3 *>-ttt*T©»*l&«5£l*fTU mi©7U 

- a tc * tt s e*fg!ti^ s £■ * \z mmniz t l t tt^-r 

2 311 #;©1 »itmia^«^m^g62 
1". 5 >i/3 > hD-7 2 3 B^fl) 1 7 U-AIBH 

te&*-f s >yfi^^asi!)f^ti5i«icai*u^it^. 
-v&Y'n nzmftz^Zo f?itHua^fi^t±s*si5 2 

©T^2©7U-AWTDAC 2 4S^LTii*f 
so @lc(?jj:iiua^{i^#&i8£n-5o m2©7i^-Afflra 
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7 

t. ^*>^3>>o-72 3^DAC2 

*;n o o *«B*«ff = o vt»s*«/k »fe4>s 
j£hu«^«^«, rnj .©(MWSi|tlPUl07 i -^T* 
Vcom£A73LTfc<fc^. VcomT HsUHEEtiJc 
[0 0 19] £<D«fc5fcf?jj:«m*{t^££Bi3$£«ffifc 
W£BiHMlC#UlU «^f?lh^ra«^«0€rteih-r^ 

3fcflHtT*5©T, ^^SS©^ffl^lc«ffihW«* 
[0 0 2 0] »Jhl»«««*aj*«2 5KO^T 

as-**. f?itHti**fi^tb^a5 2 5«^< = >?=i>h 

□ -5 2 3 ©}g^l;lo:^T 1 7 1/-Airi< tflfciffiS 
P-72 3tt-«W£. 

Ht**STV*ffr(£T*. :©*>»^Sffli>5:ii: 
«si^4fyhT (liii) tss^nn^i 

£ICOUTkB^<5„ ^<5>^3/hD- 7 2 3tea# 
»f£©M. *jhltt**«^*n»> roj IC^tLTU 
*. foT, O RIhIIK 2 5 ©m:frliir— ^SfiSnB 2 1© 

Snfc^<D7U-2»T. ^-fi>7*3>hD-7lJl7 

u-A©iBjffita&sii?«^£/w ru t-r*. fto 

h/W r 1 j ©?)!«t-^* { DAC 2 4ICtB*$n, S 



(5) 

8 

[0 0 2 1 ] JBK, y— VU— ^yi'^— HCDJUS/t 
W10 0T, rjjRj ©Bfetf!fi|^A« (0 0 0 0) T** 
' /— ^"J— *7-f HE— l*T r&j- «c (0 0 0 
0) T**«^«. <¥lhii1iS^{I^aJ*JSB2 5UAND 

J:oTAND[h]S&2 5 tex-^SgB 2 1 ©fcBTjKf&U 

fcffi^^frp. fit, a*flt±a-7>>*«m*snfc' 
^jaa«52 itt»f^*ffifcbT*ir), ±t*-7h roj t 

m*UTl^^Si)^t*>y h rn>i7j ©Bfcfgx-^fr'DA 
C2 4{CA73^n> DAC 2 4 tt*6#ffi<DSfc/J\Sl,MB 

[0 0 2 2] fP±m«^fi^tU'Aff2 5*«OR|II!&Ta 
£«££AND0S&T&*4§£££Jtfe-f<5<i:, ORB 

20 «OSHTy-f fA-fj ^m^LTLS^^Jtg 
tt****fc«)T»<5. OR[HlSS<D^e£T*tltf. ^(DJ: 

[0 0 2 3] B 3 fc*»M©IB2 ©*(fi»JH:^57 

ttrottfl/^H 0 0tift*££<|sIttlT-&-g>„ 
KttO>IH*ISIft2 0 0 ££t>Ttt. DAC 2 4 
*;H 0 0 tOP^CHSSIX-r -y^2 6*«ESSntH5 
X-f-yf 2 6(1 5'-f5>i7'n>h 
30 D-5 2 3*«fflaT*fflkM«*flWlCj:-3T, DAC 
2 4©ffi*t*a«a©«ffiVcoiDt&«ID»ATffi*-r 

2-6»aDAC2 4otn**«ii/t*jn o o \zmmt 
bps. a*Mfmf&iE&£<NiKrcfr*>n«. mi 

5 >^n > h n-5 2 3 ttffjhltt»*flM**A-f t 

« >^A4«ncT^'f 5>y^*-M4H2fcB«"r* 

[0 0 2 4] **jH*»fci$^Ttt, a*ffjh37>H 
©*0 7U-AHBWT±H*«aiC*a«EEVcoii*«««& 
$n-5©T', ±H^«gcDH^fl;JE^0 Vitidt^ 

[0 0 2 5] ±ISHffi^SgT-«. ilXfiCIRkffjl: 

50 ^/txa7K*a«HEVcoiS«|&b. ^T©y*-h|g3 
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(6) 



f-^I«TFT6S*>LT, £H*R|l$l::#att 
EE Vc om * mft-t Z Z.t *> T* # -5 . ft x - * ft K 7" U 3=- * 

9 LT<?±StIg*(g^^&x- ^» 4 tc#«a LT *> ft. 

[0 0 2 63 9iia!«AS^SBK:%>ffl^« 
[0 0 2 7] 

[0028] ansic, *^B«ji#»f^©Np« 1 7 w 



10 



JO 

[HiGonV&KH] 

[01] *58"fl©SBlog|Jfi»J8t:A»*»<&«wS«S* 

[02] *^^<DS*gB©^<5>^^^-hTfe 
«. 

[0 3] #56WOS6 2<D*tt»ttfca»*>5**g«&^ 
T0T***. 
[04] f*©«^gi^^tiT$5. 
[05] f *©^gl©^< ^ >i/ft - ht* 5. 
[06] «/TSl©3"f5>^t-hti&? 1 . 
[EF^Oi&IH] 

M 2 : HJfcX-f y^>{f 



I?? 1 (TFT) 

3 : 4 : =r-i 

5 : ->7 h 6 : x-*i8ISiR7W 
v?>ifm^ (TFT) 

7:x— j'/U* 8 : y7M/yX^ 

9 : io: xmnm 

2 1 : x-^JfflHlgB 2 2 : C PU-* 

2 3 : 94 = >^3>hD-7 24 :f-^7tn 

2 5 : fM:MX*<t4lttftV 2 6 : 



[01] 



zoo 



22 • 



V- 3 - 

; CPU 



ga 



100 

A. 



♦e 2 — ^ 



"3 



*3 



53 



i 



i * i 
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(7) 



[02] 









C JB2 ©*7 AKEUfl 



STV 



IT 



a 



1 



CXH 



■i_r~ i_n_r 




[03] 



200 

A. 



| X CPU 



24 



100 

A. 



X 6 ^ 
^ 



^ G l^d B I ^ 



4C. 



Li 




*3 



3 



4 14 14 1 



[0 5] 



STH 



CXH 



n 



n 



m_r~ l 



1 
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(8) 



[14] 



200 

A. 



I 



CPU 












1 








3 > h □ - 


-7 



AC 



5TH 



100 



M 
■y 

ISTVl £ 



an w 



id' 



OH 



1 * 1 



/10 



[H6] 

|* — — »| 

v eync — n — - — , n — 

stv _n_ tl 



H 



ckv rinjuuiiimTfUL.... rumniuifuui 



STH 



(51) Int. CI. 7 gSS'JSB^ 
G 0 9 G 3/20 6 2 3 

(72) ftwm mm m 



F I t-73-K (#%) 

G 0 9 G 3/20 6 2 3 D 

F?-A(##) 2H092 JA24 PA 13 

2H093 NA16 NC01 NC22 NC34 NC42 

NC50 ND12 

5C006 AA22 AB05 AF68 BB16 BC16 

BF24 BF26 FA16 

5C080 AA10 BB05 CC03 DD01 EE26 

EE32 FF11 JJ02 JJ04 



